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AMENDED CLAIMS 

what IS CLAIMED IS : 

1 An isolated nucleic acid encoding a monomer of a calcium- 
activated potassium channel said monomer: 

i having a calculated Ynolecular weight of between 40 and 80 kDa; 
H having a unit conductance of between 2 and 60 pS when the monomer 
is m the functional polymeric firm of a potassium channel and is expressed ,n a 

Xenopus oocyte; and; \ 

iii. specify binding ^bodies generated against SEQ ID NOS:30 or 

42. 

2 An isolated nucleic acid encoding at least 1 5 contiguous 
amino acids from a calcium-activated potassium channel protein, said protein 
Z» a sequence se.ected from tl group consisting of SEQ ID NO,. SEQ ID 
N 02 SEQ ID NQ:3, SEQ ID NO:4.Wq .D NO:19. SEQ ID HO20. SEQ ID 
NO 32 SEQ ID NO:43. SEQ ID NO:47 and conservatively modified vanants 
thereof, with the provisio that the contU ousamino acids do net consist of a 
glutamine repeat amino acid sequence\ 

3 The isolated nucj^cVcid/of claim 2 wherein said nucleic acid 
encodes a calcium activated potassiL <Une» having a conductance , e» 
between 2 and 60 pS and a molecuf weLt between 40 and 80 K.odaitons 
and 

wherein said nucleic acid_eitha 

i selectively hybridizes !)nder rAoderate stringency hybridizafon 
conditions to a sequence selected from the gUp consisting of SEQ ID NOS:13, 
14, 15, 16,21,22, 31,44, and 48, or \ 

B encodes a protein which could\be encoded by a nucle.c ac.d that 
se.ective,y hybridizes under moderate stringenclhybridization conditions to a 
sequence seiected from the group consisting of^SEQ ID NOS:13, 14, 15, 16, 21. 
22, 31, 44, and 48. 
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4. The isolated hucleic acid of claim 1, wherein said nucleic acid 
encodes a protein having a sequence selected from the group consisting of SEQ 
ID NO:1, SEQ ID NO:19. SEQ ID ^O:20, SEQ ID NO:32, and SEQ ID NO:47. 

5. The isolated nikleic acid of claim 1 , wherein said nucleic acid 
encodes a protein having a sequence selected from the group consisting of SEQ 
ID NO:2, SEQ ID NO:3, SEQ ID Nd:4, and SEQ ID NO:43. 

6. An isolated nucfeic acid of claim 1 wherein the sequence is 
identical to a naturally occurring sequence. 

7. An isolated nucleic acid of claim 1 having the sequence 
depicted in SEQ ID NO:31. 

8. An isolated nucleic acid of claim 1 encoding at least 15 
contiguous amino acids of a monomlr of an intermediate conductance, calcium- 
activated potassium channel, said mdnomer: 

i. having a calculated moleculaV weight of about 42 to 52 kDa; 

ii having units conductance of jbetween 30 and 60 pS in the inward 
direction when the monomer is in the functional polymeric form of a potassium 
channel and is expressed in a Xenophs oocyte; and, 

Hi. specifically binding to a polyclonal antibody generated against SEQ ID 

NO:32. 



g. An isolated nucleic | 
identical to a naturally occurring sed' 



df claim 8 wherein the sequence is 



10. An isolated nucleic abid of claim 6 encoding any 8 contiguous 

amino acids from the following sequence 

VRGPPCVQDLGAPLTSPQlfWPGFLGQGEAL (SEQ ID NO:33). 

11. An isolated nucleic aid sequence of at least 20 nucleotides in 
length which specifically hybridizes, unde stringent conditions, to a nucleic acid 
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encoding an inten.ed.ate calcium-aUated potassium channel protein, said 
protein seiected from the group consisting of SEQ ID NO:32. 

n2 An isolated calcium-activated potassium channel protein 

. ■ . discontiguous amino Lids from a sequence selected from the 
hav.ng at lea 1 15 con* J ^ ^ ^ ^ ^ ^ 

onseltiveiy modified variants Leof, wherein said variants specfic y 
rZderimmunolo^^ 

NO:43, and SEQ ID NO:47. 

13 The isolated calciulactivated potassium channel protein of 
, aim 12 wherein said protein when expressed in a Xenopus oocyte leads to 

14 The isolated calciunlactivated potassium channel protein of 
olaim 12, wherein said protein has a seolence shown in SEO ID NO,. SEO ,D 
NO:ig. SEQ ID NO:20, SEQ ID NO:32 o SEQ ID NO:47. 

15 The isolated calciumklated potassium channel protein of 
v. nrntrin has a sequ^ce selected from the group cons,st.ng 

claim 12. wherem sa,d ^^jfflffl ^ S£Q , D NO:43 . 



of SEQ ID N0.2.SEQ1D NO:3, SEQ^ 



16 An isolated preJfof claim 12 comprising at least 15 
contiguous amino acids from a monomerlf a calcum-activated potassium 
channel protein h£ I ^ ^ ^ „ b about 52 kDa; 

Ling un*s conductance!* between 30 and 60 P S in the ,nward 
„n when the monomer is in the funLnai polymeric form of a P o,ass,um 
channel and is expressed in a Xencpus oocyte; and; 
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specifically binding to a polyclonal antibody generated against 



SEQ ID NO:32. 



17. An isolated proteir 



of claim 16 having an amino acid sequence 



identical to a naturally occurring secuence. 

18 . An isolated protein of claim 16 having the sequence depicted in 
SEQ ID NO:32. 

19 . An isolated nuclei acid of claim 16 encoding any 8 contiguous 
amino acids from the following sequence: 

VRGPPCVQDLGAPLtIpQPWPGFLGQGEAL (SEQ ID NO:33). 

20 An isolated intermediate conductance calcium-activated 
potassium channel protein encoded y a nucleic acid a portion of which when 

am P lif,edby W . aid 

hybrUes under stringent hybridizatL conditions to SEQ ID NO:31 where, sa.d 

primer pairs are selected from the grlup consistmg of: 

5' GCCGTGCGTGCAGGATTTkGG 3' (SEQ ID NO:34) 
5- CCAGAGGCCAAGCGTGAGGCC 3' (SEQ ID NO:35); 
5' TCCAAGATGCACATGATCfJjTG 3' (SEQ ID NO:36); and, 
5' GGACTGCTGGCTGGGTTcbG 3' (SEQ ID NO:37). 

21 An antibody s^ffaftft reactive, under immunologically 

*-v « to a calcium-aitivled /potassium channel protein, said protein 
reactive condrt.ons, to a calcium acyvaieu/F 

having a sequence selected from /eUup cons.sting of: SEQ IC NO. V SEQ 
NO 2 SEQ ID NO:3, SEQ ID NoHq ID NO:19. SEQ ID NO:20, SEQ ID 
NO:32, SEQ ID NO:43, and SEQ ID n6:47. 



22. 



reactive to the protein selected from th 
ID NO-.19, SEQ ID NO:20, SEQ ID NO 



An antibody of clail 21, wherein said antibody is specifically 
^ onci*tinn of SEQ ID NO:1, SEQ 



group consisting of SEQ ID NO:1, SEQ 
32, and SEQ ID NO:47. 
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23 An antibody ofWim 21 , wherein said protein has a sequence 

• *-„„Lf QPn in NO-2 SEQ ID NO:3, SEQ ID NO:4, 
selected from the group consisting bf SEQ ID NU.z, &w 

and SEQ ID NO:43. I 

24. The antibody of Iciaim 21 , wherein said antibody is a 
monoclonal antibody. 



25. The antibody of 
specifically reactive to a protein sele 



:laim 24, wherein said monoclonal antibody i 
:ted from the group consisting of SEQ ID 



NO ". SEQ ID NO-.19. SEQ ,D NO:2 , SEQ ,D NO:32. and SEQ ID NQ:47. 



26. An expression v 
calcium-activated potassium channe 



.ctor comprising a nucleic acid encoding a 
protein, said channel protein having a 



ca cium-activaxea pia^.u,, r- ■ 

seqU ence selected from the ^ W* « »™ « ° ™L 



SEQ ID NO:3, SEQ ID NO:19, SEQ 
and SEQ ID NO: 47, and conservath 



D NO:20, SEQ ID NO:32, SEQ ID NO: 43, 
and SEQ .o nu: ,,. -» — .-W ™<^ d variants thereof, wherein said 
conservative* modified variant is a pjrotein which when expressed in an oocyte 
ieads to formation of a calcium-act* ted potassium channel hav,ng a 
conductance o, between 2 and 80 pk a molecuiar weight o, between 40 8 
Kiiodaitons, and specificaiiy reacts, uLer immunological* react,ve con** , w.h 
an antibody reactive to the channe, fotein seiected from the group cons st,ng of . 
SEQ ID NO:f, SEQ .D NO:2, SEQ 1 NQ:3, SEQ ID NO:4, SEQ ID NO.9, SEQ 
,D NO:20, SEQ ID NO:32, SEQ ID SEQ ID NO:47. 

27. A host cell tri4|pted with the vector of claim 26. 

28 An isolated nucleic acid sequence of at least 20 nucleotides in 
inder stringent conditions, to a nucle.c acid 
jm channel protein, said protein selected 
from the group consisting o, NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID 

"sEQ ID N0.19, SEQ .D NO:2>, SEO ID NO:32, SEQ ID NO:43, and SEQ 
ID N0.47. 



length which specifically hybridizes, 
encoding a calcium-activated potassi 
from the group consisting of SEQ ID 
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(a) 



(b) 



29 A method W detecting the presence of a calcium-activated 
potass>um channel protein in etiological sample, said method comprising: 

contacting \a\d biological sample with an antibody, wherein 
said antibody specifically reacts, under immunologically 
reactive conditions, to the channel protein having a sequence 
selected frorVi the group consisting of: SEQ ID NO:1, SEQ ID 
NO:2, SEQ llD NO:3, SEQ ID NO:4, SEQ ID NO:19, SEQ ID 
NO:20, SEQ\ID NO:32, SEQ ID NO:43, and SEQ ID NO:47; 
allowing saidlantibody to bind to said protein under 
immunologically reactive conditions, wherein detection of said 
bound antibodjy indicates the presence of said channel 
protein. 

30 A method for detecting the presence, in a biological sample, 
of a nucleic acid sequence encoding a calcium-activated potassium channel 
protein of at least 25 amino acids iA length, said method composing: 

contacting said kampie, under stringent hybridization 
conditions, with L nucleic acid probe comprising a nucleic acid 
segment that selectively hybridizes to a nucleic acid encoding 
said channel protfein having a sequence selected from the 
group consisting if SEQ ID NO:1, SEQ ID NO:2, SEQ ID 
NO:3,SEQ ID Nok SEQ ID NO:19, SEQ ID NO:20, SEQ ID 
NO:32, SEQ ID NO*3, and SEQ ID NO:47; 
allowing said ir^cliAacid encoding the channel protein to 
selectively hyLdizUo said probe to form a hybridization 
complex, wrJreih^detection of said hybridization complex is an 
indication of the presence of said nucleic acid sequence in 
said sample. 



(a) 



(b) 



31. An isolated calcium 
encoded by a nucleic acid amplified by 
stringent hybridization conditions, to the 
the group consisting of: 



activated potassium channel protein 
timers which selectively hybridize, under 
same sequence as primers selected from 
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ATGCCGGGTCCCCGGGCGGCCTGC (SEQ ID NO:5) 
TCACCCpCAGTCCGAGGGGGCCAC (SEQ ID NO:6) 



ATGAGC AGCTGCAGGTACAACGGG (SEQ ID NO:7) 
CTAG CTACTCTC AG ATG AAGTTG G (SEQ ID NO:8) 



for rSK3 



ATGAGC1CCTGCAAATACAGCGGT (SEQ ID NO:9) 
TTAGCAACTCTGTGAACTTG (SEQ ID NO: 10) 



for rSK1 



TCAGGGAKGCCCCCGACCGTCAGT (SEQ ID NO:11) 
TCACCCACAGTCTGATGCCGTGGT (SEQ ID NO: 12) 



for hSK2 



ATGAGCAGCTGCAGGTACAACG (SEQ ID NO:23) 
CTAG CTAGTCTCTG ATG AAGTTG (SEQ ID NO:24) 



for hSK3 

for hlK1 

and, 
for hlK1 



ATGAGCTCGTGCAAGTATAGC (SEQ ID NO:25) 
TTAG C AACtJ^CtV G AACTTGTG (SEQ ID NO:26) 

GCCGTGdfeiGOAGGATTTAGG (SEQ ID NO:34) 
CCAGAGqCOWAGCGTGAGGCC (SEQ ID NO:35); 



TCCAAGATGckcATGATCCTG (SEQ ID NO:36) 
GGACTGCTGGCTGGGTTCTGG (SEQ ID NO:37). 
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32. A method o 
decreases the potassium ion flu 
the steps of: 



identifying a compound which increases or 
x through a calcium-activated potassium channel, 



a) 



contacting s 
membrane 



aid compound with a eukaryotic host ceil or cell 
which has been expressed a calcium-activated 
potassium channel protein having a sequence selected from 
the group consisting of: SEQ ID NO:1. SEQ ID NO:2, SEQ ID 
N0.3, SEQ lb NO:4, SEQ ID NO:19, SEQ ID NO:20, SEQ ID 
N0.32, SEQ ID NO:43, and SEQ ID NO:47 conservatively 
modified varLts thereof, wherein said conservatively 
modified varLts specifically bind to antibodies specifically 
reactive with an antigen having an amino acid sequence 
selected frori the group consisting of. SEQ ID NO:1. SEQ ID 
NO:2, SEQ lb NO:3, SEQ ID NO:4, SEQ ID NO:19, SEQ ID 
NO:20. SEQ \D NO:32, SEQ ID NO:43, and SEQ ID NO:47, 
have a conductance of between 2 and 80 P S. and a molecular 
weight betweeVi 40 and 80 kilodaltons; and 
b) determining thi functional effect of the compound upon the 
cell or cell meriibrane expressing said channel. 

33. The method of llaim 32, wherein the increased or decreased 

* * i«„c ic HPtPrmined/bv^easuring the electrical current across 

flux of potassium ions is aeterminea/uy iji^a a 

the cell membrane of said eukaryoiibhc4t cell. 

34 The method to dak^32, where said channel protein has a 
sequence selected from the^Msisting of. SEQ ID NO:1. SEQ ID NO.2, 
SEQ ID NO:3, SEQ ID NO:4, SEQ 1d\nO:19. SEQ ID NO:20, SEQ ID NO:32, 
SEQ ID NO:43, and SEQ ID NO:47. 



1 35. 

2 recombinant. 



The method of dim 32, wherein said channel protein is 
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36 The isolated nucleic acid of claim 1, said nucleic acid having 
a sequence selected from trigroup consisting of: SEQ ID NO:13, SEQ ID NO:14, 
SEQ ID NO:15, SEQ ID NoA SEQ ID NO:21. SEQ ID NO:22, SEQ ID NO:31, 
SEQ ID NO:44, and SEQ ID ND:48. 

37. An isolated teukaryotic nucleic acid encoding a calcium- 
activated channel protein of at iLst 400 amino acid residues in length, wherein 
said channel protein comprises in amino acid sequence having at least 60% 
similarity over at least the lengthlof a core region of a protein selected from the 
group consisting of: SEQ ID NO: , SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, 
SEQ ID NO:19, SEQ ID NO:20, S^EQ ID NO:32, SEQ ID NO:43, and SEQ ID 
NO-.47, and wherein said channeljprotein has a conductance of between 2 and 80 
pS. 

38. The isolated nlcleic acid of claim 37, wherein said channel 
protein has at least 90% sequenci similarity over a comparison window of at least 
20 contiguous amino acid residues! within said core region. 

39. A vector comprising the isolated nucleic acid of claim 37. 

40. A host cell transected with the vector of claim 39. 

41 . A method of maLg_a calcium-activated potassium channel 
protein, comprising culturing the *JU^ claim 40 under conditions permitting 
expression of said nucleic acid en&d^gQid channel protein. 

42 A method o^mal^g a calcium-activated potassium channel 
protein, comprising culturing the host cU of claim 27 under conditions permitting 
expression of said nucleic acid encoding said channel protein. 

43 A method of identifying a compound that increases or 
decreases the potassium ion flux throug^ a calcium-activated potassium channel, 
the steps of: 
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a) contacting said! compound with a host cell or ceil membrane <n 
which has beeA expressed a calcium-activated potassium 
channel protein of at least 400 amino acid residues in length, 
wherein said sJf channel protein has an amino acid sequence 
having at least to% similarity over the length of the core 
region of a protein selected from the group consisting of: SEQ 
ID NO:1, SEQ li> NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID 
NO:19. SEQ IdIo:20, SEQ ID NO:32, SEQ ID NO:43, and 
SEQ ID NO:47, And wherein said channel protein has a 
conductance of between 2 and 80 P S; and 
b) determining the functional effect of the compound upon the 
cell or cell memb[ane expressing the channel. 

44. The method of clL 30, wherein said stringent hybridization 
conditions are moderate stringency nU^ation conditions. 

45 The method of cL 44, wherein said nucleic acid sequence 
encodes a ca.cium-activated potass! channel protein of at least 400 amino acid 
residues in length and having a conductance of between 2 and 80 pS. 

46 The method of cliim 45, wherein said nucleic acid probe 
comprises at least 250 contiguous nucleotides encoding a subsequence w,th,n 
said channel protein core region. 

47. The protein eJJ^ the isolated nucleic acid of claim 37. 

48 The methodVcUm 43, wherein the increased or decreased 
flux of potassium ions is determined b measunng the electrical current across 
the ceil membrane of said eukaryotic Host cell. 



49. In a computer systen 
SK and IK genes, the method comprising 



a method of screening for mutations of 
j the steps of: 
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(l) receiving input of a firs, nucleic acid sequence encoding a caicum- 
activated channel protein having\a sequence selected from the group ocns.s.mg 
o, SEQ ID NOS;1, 2, 3, 4, 18. 2A 32, 43, 47 and conservatively modified vers.ons 

there0 (ii) comparing the first nuceic acid sequence with a second nudeic acid 
sequence having substantial idenW to the first nucleic acid sequence; and 

(iii) identifying nuc.eo.ide deferences between the firs, and second nucle.c 
acid sequences. 

50. The method of clL 49, wherem the second nucleic acid 
sequence is associated with a disekse state. 

51 in a computer sys em, a method for identifying a three- 
dimensional structure of SK and IK proteins, the method comprising the steps oft 

(i) receiving input of a amino acid sequence of a caicunvactrvated 
channel protein or a nucleotide seq ence of a gene encoding the proteinjhe 
protein having an amino acid sequeU selected from the group coM of 
SEQ " D NOS 1. 2, 3, 4, 19, 20, 32, k 47, and conservative* modified vers,ons 

there0f; ^ (ii) generating a three- Jjmensiona. structure of the protein encoded 

by the amino acid sequence. 

52 The method of clainUl. wherein said amino acid sequence is a 
primary structure and wherein sailing step includes the steps of forming 
a secondary structure from said /rimfUtructure using energy terms encoded by 
the primary structure and formir^atUary structure from said secondary 
structure using energy terms encodei by said secondary structure. 



53. The method of claim 
the step of forming a quaternary 
anisotropy terms encoded by the tertj 



51, wherein said generating step includes 

from said tertiary structure using 
ary structure. 



structure 



26) 
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54. The method of \\a\m 52, wherein said generating step further 
includes the step of forming a quaternary structure from said tertiary structure 
using anisotropy terms encoded >y the tertiary structure. 

55. The method c/feteim 50, further comprising the step of 
identifying regions of the three-Mensional structure of the protein that bind to 
ligands and using the regions to ibentify ligands that bind to the protein. 
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